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SUMMARY
Introduction: A cerebrovascular event is a pathology that affects brain tissue by an interruption of blood flow, which may result in irreversible
injury. If there is spontaneous recovery of symptoms and no brain damage, it is called a transient ischaemic attack. Early diagnosis and
treatment can reduce the likelihood of sequelae in stroke patients (1).

Aim: The aim is to mention therapeutic novelties, both pharmacological and non-pharmacological, about stroke management, based on review
articles and original articles from 2017 to the present.

Methodology: This review was conducted by searching for information in Cochrane Library, Google Scholar, Science Direct and PubMed. The
documents found were in Spanish and English. Some articles were excluded due to lack of relevance and not corresponding to the time needed.

Results: For the initial approach to stroke, we have: acetylsalicylic acid, clopidogrel, statins and initiate thrombolysis or thrombectomy as soon
as possible. Therapies such as carotid endarterectomy are vital to avoid recurrences. For the rehabilitation of patients with sequelae we have:
speech and language therapy, mental practice, electromechanical trainings, mirror therapies, and above all the improvement of health services.
Conclusions: Strokes need to be diagnosed early. Computed tomography or magnetic resonance imaging can help in diagnosis. There are

pharmacological and non-pharmacological therapeutic alternatives. Pharmacological therapies are used in acute phases of stroke, while non-
pharmacological therapies are more directed towards rehabilitation therapies.

KEYWORDS: stroke, Thrombolytic Therapy, Endarterectomy, Stroke Rehabilitation, Transient Ischaemic Attack.
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ABSTRACT
Introduction: Stroke, also called cerebrovascular event, is a pathology affecting brain tissue caused by an interruption of blood
flow in an area of the brain, which may produce an irreversible lesion. If there is spontaneous recovery of symptoms and there is
no brain injury due to ischemia, it is called a transient ischemic attack. In general, if the diagnosis (symptomatology and simple
cranial tomography) and early treatment are reached, the probability of sequelae in the patient with stroke can be reduced (27).

Objective: The aim of this review is to mention therapeutic updates, both pharmacological and non-pharmacological, about
stroke management, based on review articles and original articles from 2017 to present.

Methodology: This review was carried out by searching the Cochrane Library, Google Scholar, ScienceDirect and Pubmed
databases. The documents found were in Spanish and English. Some articles were excluded due to lack of importance for our
review and because they did not correspond to the proposed time of analysis (2017 - 2022).

Results: The drugs most commonly recommended in the initial approach to patients with suspected stroke are: acetylsalicylic
acid, clopidogrel, statins and initiating thrombolysis or thrombectomy as soon as possible. Therapies based on endarterectomy
are vital to avoid recurrences. Some non-pharmacological therapies that have been implemented in the rehabilitation of patients
with motor sequelae of stroke are: speech and language therapy, mental practice, electromechanical training, mirror therapies,
and above all the improvement of health services.

Conclusions: Strokes have a symptomatology and manifestations that it is important to diagnose early. Diagnostic imaging such
as CT or MRI can help in the diagnosis. Several therapeutic alternatives are currently available, both pharmacological and non-
pharmacological. Pharmacological therapies are used in the acute phases of stroke, while non-pharmacological therapies are

aimed more at rehabilitation therapies for possible sequelae.

KEY WORDS: Stroke, Thrombolytic Therapy, Endarterectomy, Stroke Rehabilitation, Transient Ischemic Attack.

INTRODUCTION

Patients between 70 and 79 years of age are mostly
those who have a predominance of stroke; this is due to
increased dyslipidaemia, endothelial dysfunction. In addition
to this, the presence of arterial hypertension (the most
important risk factor) and hypertriglyceridaemia, smoking,
together with patients with diabetes are other important risk
factors, which increase the probability of suffering a stroke by
2 to 4 times. In relation to diabetes, patients are more likely to
have recurrences. It has been shown that the presence of a
prolonged corrected QT on the electrocardiogram is a strong
predictor of mortality in these patients because it generates an
autonomic alteration at the cardiac level, which leads to an
elevated risk of death (2). The activation of the stroke code is
a fundamental part of the initial management of these patients.
The most important element to consider is the time before
arrival at the emergency department (3).

The symptoms of stroke patients depend on the area
where the flow reduction is generated, ranging from aphasia,
hypoaesthesia and paresis in middle cerebral artery
involvement, to amaurosis fugax, homonymous contralateral
hemianopsia in posterior cerebral artery involvement. In case
of basilar vertebral involvement, it usually presents with
bilateral sensory or motor dysfunction, total or partial loss of
vision. After evaluation of symptoms and suspicion of stroke,
vital signs are assessed and laboratory samples and imaging
tests (simple cranial tomography or magnetic resonance
imaging) are taken. All patients have a window period of 4.5
hours for thrombolysis and up to 6 hours for mechanical
thrombectomy. The treatment of stroke depends on whether it
is ischaemic or haemorrhagic; if it is ischaemic, a tissue
plasminogen activator must be administered, which dissolves
the clot that generates the pathology. A haemorrhagic stroke

must always be completely ruled out if tissue plasminogen
activator is to be administered. In a haemorrhagic stroke, the
first thing to be done is to lower the blood pressure (the first
cause of haemorrhagic stroke). In some cases, drainage of the
blood by brain surgery is required. In the case of aneurysm
rupture, aneurysm clipping surgery or endovascular coiling is
performed (4).

METHODOLOGY

This literature review was prepared based on the
selection of 66 review articles and original articles taken from
various databases and journals, among which we have:
Cochrane Library, Google Scholar, Sciencedirect, Recimundo
and PubMed. After this selection of articles, 30 scientific
articles were selected. The selection criteria for these reviews
were the general description of this pathology, the different
novelties in relation to current procedures and therapies for the
treatment of stroke, together with elements different from
what is usually found in the medical literature, in order to
avoid this bibliographic review being different in wording and
approach; and the time of the articles (2017 - 2022). The
information collected served to demonstrate the different
pharmacological and non-pharmacological therapeutic
modalities for stroke. The exclusion criteria were instead the
time of publication of the reviews (prior to 2017), and the
repetition of some scientific articles related to common and
basic concepts; since, in this literature review, we tried to
focus on not so well known novelties in relation to
cerebrovascular events. The aim of this review and the
selection of these reviews was to show the ways in which
therapies have advanced to the point where other elements
exist for both the acute management of a cerebrovascular
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event and procedures that are useful for patients who manifest
sequelae following a cerebrovascular event.

RESULTS AND DISCUSSIONS

As mentioned, there is a need for the most accurate
determination of stroke patients and their possible treatment;
therefore, scales are needed to determine this. Therefore, it
was determined that ambulance physicians should use the
Cincinnati Prehospital Stroke Scale (CISS) for its high
sensitivity, although the Recognition Of Stroke In The
Emergency Room (ROSIER) or the Melbourne Ambulance
Stroke Scale (MASS) scales can also be used for their higher
specificity. In emergency rooms, the ROSIER scale is
preferred, as it has been shown to be more effective than the
FAST (FACE, ARM, SPEECH, TIME) scale (5).

Pharmacological Interventions

Administration of anticoagulants decreased the
likelihood of recurrent stroke, pulmonary embolism or deep
vein thrombosis; however, it increases the risk of bleeding
(6)(7). The same effect could be observed with the use of
antiplatelet drugs; the use of 2 antiplatelet drugs prevents early
stroke recurrence, but increases the risk of side effects,
especially bleeding. However, the benefits of 2 antiplatelet
agents given after a cerebrovascular event outweigh the risks
after the first month (8).

It is true that recanalisation therapy (either with
thrombolysis or thrombectomy) in stroke patients is one of the
preferred techniques to improve functional prognosis and,
above all, survival. However, cerebral haemorrhage has to be
considered as a possible adverse effect. Therefore, it is of vital
importance to be able to thoroughly analyse the patient's
suitability to proceed with this therapy (9). On this basis,
endovascular thrombectomy is recommended because of the
increased likelihood of functional survival of the patient, with
the reduced possibility of cerebral haemorrhage (10)(11).

One of the interventions that should be performed is
carotid endarterectomy to prevent future cerebrovascular
events, although this procedure is not without risk.
Nevertheless, carotid endarterectomy has been found to
decrease the risk of a new stroke in patients with significant
stenosis; this is evidenced by the benefit to patients with
symptomatic stenosis of 50-69%; and it is very beneficial for
patients with stenosis of 70-99% (12).

Another important element in terms of medication that
can be administered to stroke patients is antiplatelet agents,
such as aspirin. A dose of 160-300 milligrams of
acetylsalicylic acid is recommended within 48 hours of stroke
symptoms; this results in reduced mortality and reduced risk
of stroke recurrence within 2 weeks (13). In contrast, the
administration of clopidogrel and acetylsalicylic acid to
patients with cardiovascular disease was shown to be
associated with a decreased risk of cerebral vascular events;
however, this association was shown to result in an increased
likelihood of haemorrhage (14). Shifting to the analysis of
another drug, it was found in 10 trials of a total of 4281
patients with acute ischaemic stroke that administration of
Citicoline had no benefit or influence on disability, functional
or neurological recovery (15). In patients with hypertension

who have had a stroke, a considerable benefit has been
established for the administration of antihypertensives to
prevent the likelihood of a new cerebrovascular event or
transient ischaemic attack (although the evidence is more
directed to studies with ACE inhibitors or a diuretic) when
administered at least 48 hours after a cerebral vascular event
or transient ischaemic attack (16). Following this perspective,
it has also been shown that the use of statins to keep LDL
below 70 (especially in patients with cardiovascular disease),
reduces the likelihood of a cerebral vascular event by
approximately 28-31% and of a new stroke by 33% (17).

There are currently several therapeutic approaches
surrounding the treatment of people suffering from stroke.
One of them is stem cell transplantation in ischaemic stroke;
there is usually evidence that giving stem cells to patients
reduces neurological deterioration, although there is no
functional improvement (18).

Non-pharmacological interventions

The management of patients in specialised units for
cerebral vascular events (also called organised inpatient care)
has been shown to produce greater benefits in stroke patients,
especially in reducing the sequelae and maintaining a good
quality of life in patients, regardless of severity, gender or
even age of the patient (19). Speech and language therapy is
vital and very important to treat patients with aphasia as a
sequelae of stroke. High-intensity therapy has been shown to
help patients in everyday life and improve aphasia (20).
Within this same aspect, mental practice (repetitive mental
rehearsal of an action without physically performing it) has
been shown to be beneficial in post-stroke hemiparesis
patients in improving upper limb mobility and functionality,
along with other physical rehabilitation therapies (21). In
addition, patients who receive electromechanical training
(shoulder, elbow or hand rehabilitation aids) improve
activities of daily living, muscle strength and functionality of
the affected limb (22). In relation to gait, several elements and
devices have been developed for this purpose. The use of
electromechanical gait training devices, combined with
physiotherapy, increases walking speed, allowing the patient
to walk autonomously (especially in the first 3 months) (23).

Apart from this rehabilitation therapy, one has to
mention mirror therapy, where a mirror is placed between the
patient's arms and legs; this mirror covers the affected limbs
and reflects the actions of the unaffected limbs. This therapy
helps the movement of the affected limbs, pain and motor
deficits; all these effects were maintained for 6 months (24).
Motor imagery (imagining movement of the affected limb
without actually moving it) has been used for relearning
movement; however, there is so far no sustainable evidence to
support the use of this rehabilitation therapy (25). In addition,
all patients who have suffered a cerebral vascular event should
be recommended to undergo cardiorespiratory training, such
as walking and strength exercises, to improve fitness, balance
and walking ability. In addition, this has been shown to
decrease hospitalisation for cerebral vascular accidents by up
to 7% (26). In parity with this condition, occupational therapy
has been found to slightly improve cognitive performance and
sustained visual attention, along with thinking and working
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memory (27). Another therapy that is practised in this type of
patient is circuit training. This group therapy is based on
specific practices and tasks. This therapy has been shown to
improve walking ability, with greater autonomy, and to
improve balance (28). A separate form that has been studied is
constraint-induced movement therapy for the upper
extremities; this is characterised by preventing the unaffected
arm from moving to stimulate movement of the affected limb.
This technique has been shown to be beneficial in increasing
the usability of the affected limb, as well as improving limb
movements (29).

Apart from this, a good intervention in the health
services of physicians is very important for patients with
stroke sequelae, as this leads to improvements in the control of
associated risk factors, such as blood pressure, glycosylated
haemoglobin, lipid profile, among others (30).

CONCLUSIONS

Strokes generally have very serious sequelae that
significantly compromise patients' quality of life. Therefore,
the patient needs to be treated as early as possible to avoid
major sequelae. This can be achieved by properly identifying
patients and administering the appropriate medication or,
failing that, referring them for a surgical procedure. After this,
rehabilitation of the possible consequences of this pathology,
whether it is language or motor activity, needs to be initiated.
Therefore, there are currently some alternatives related to the
improvement of the motor or language aspect of patients with
sequelae caused by stroke. Although it is true that some
therapies need more studies to demonstrate their effectiveness,
these techniques mentioned here are routinely used.

CONTRIBUTION OF THE AUTHORS

Funding

The authors report no funding from any organisation or
company.

Data availability

Data were collected from PubMed, Cochrane and Google
Scholar databases.

Conflict of interest

The authors report no conflicts of interest.

Consent to publication

The authors unanimously approve the publication of this
review in the journal.

Ethical approval and consent to participate

The authors report no conflicts of interest.

BIBLIOGRAPHY

1. Gutiérrez Zlniga R., Fuentes B., Diez-Tejedor E., Ictus
isquémico. Infarto cerebral y ataque isquémico transitorio,
Medicine - Programa de Formacion Médica Continuada
Acreditado, 2019, Volume 12, Issue 70,
https://doi.org/10.1016/j.med.2019.01.002.

2. Mendieta Pedroso Marcel D, Bender del Busto Juan E, Pérez
Pérez Yasmely. Predictors of death in patients with ischemic
stroke. Rev cubana med [Internet]. 2018 Sep [cited 2022 Apr
12]; 57(3): 16-24. Available from:
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0034-
75232018000300003&Ing=es.

€ 2022 EPRA IUMR |

10.

11.

12.

13.

14,

15.

Serena Leal J., Protocolo de diagndstico y atencion del ictus
en urgencias, Medicine - Programa de Formacion Médica
Continuada Acreditado, 2019, Volume 12, Issue 70,
https://doi.org/10.1016/j.med.2019.01.006.

Salas Martinez NM, Lam Mosquera IE, Sornoza Moreira KM,
Cifuentes Casquete KK. Ischemic vs Hemorrhagic
Cerebrovascular Event. RECIMUNDO [Internet]. 22
Dec.2019 [cited 12 Apr.2022];3(4):177-93. Available from:
https://www.recimundo.com/index.php/es/article/view/658
Zhelev Z, Walker G, Henschke N, Fridhandler J, Yip S.
Prehospital stroke scales as screening tools for early
identification of stroke and transient ischemic attack.
Cochrane Database of Systematic Reviews 2019, Issue 4. Art.
No.: CD011427. DOI: 10.1002/14651858.CD011427.pub2
Wang X, Ouyang M, Yang J, Song L, Yang M, Anderson CS.
Anticoagulants for acute ischaemic stroke. Cochrane
Database of Systematic Reviews 2021, Issue 10. Art. No.:
CD000024. DOI: 10.1002/14651858.CD000024.pubb.

Bala MM, Celinska-Lowenhoff M, Szot W, Padjas A,
Kaczmarczyk M, Swierz MJ, Undas A. Antiplatelet and
anticoagulant agents for secondary prevention of stroke and
other thromboembolic events in people with antiphospholipid
syndrome. Cochrane Database of Systematic Reviews 2020,
Issue 10. Art. No.: CD012169.

DOI: 10.1002/14651858.CD012169.pub3.

Naqvi 1A, Kamal AK, Rehman H. Multiple versus fewer
antiplatelet agents for preventing early recurrence after
ischaemic stroke or transient ischaemic attack. Cochrane
Database of Systematic Reviews 2020, Issue 8. Art. No.:
CDO009716.

DOI: 10.1002/14651858.CD009716.pub?2.

Roaldsen MB, Lindekleiv H, Mathiesen EB. Intravenous
thrombolytic treatment and endovascular thrombectomy for
ischaemic wake-up stroke. Cochrane Database of Systematic
Reviews 2021, Issue 12. Art. No.: CDO010995. DOI:
10.1002/14651858.CD010995.pub3.

Roaldsen MB, JusufovicM, BergeE,
LindekleivH.Endovascular thrombectomy and intra-arterial
interventions for acute ischaemic stroke. Cochrane Database
of Systematic Reviews 2021, Issue 6. Art. No.: CD007574.
DOI: 10.1002/14651858.CD007574.pub3.

Roaldsen MB, JusufovicM, BergeE,
LindekleivH.Endovascular thrombectomy and intra-arterial
interventions for acute ischaemic stroke. Cochrane Database
of Systematic Reviews 2021, Issue 6. Art. No.: CD007574.
DOI: 10.1002/14651858.CD007574.pub3.

Rerkasem A, Orrapin S, Howard DPJ, Rerkasem K. Carotid
endarterectomy for symptomatic carotid stenosis. Cochrane
Database of Systematic Reviews 2020, Issue 9. Art. No.:
CD001081. DOI: 10.1002/14651858.CD001081.pub4.
Minhas JS, Chithiramohan T, Wang X, Barnes SC, Clough
RH, Kadicheeni M, Beishon LC, Robinson T. Oral antiplatelet
therapy for acute ischaemic stroke. Cochrane Database of
Systematic Reviews 2022, Issue 1. Art. No.: CD000029.

DOI: 10.1002/14651858.CD000029.pub4.

Squizzato A, Bellesini M, Takeda A, Middeldorp S, Donadini
M. Clopidogrel plus aspirin versus aspirin alone for
preventing cardiovascular events. Cochrane Database of
Systematic Reviews 2017, Issue 12. Art. No.: CD005158.

DOI: 10.1002/14651858.CD005158.pub4

Marti-Carvajal AJ, Valli C, Marti-Amarista CE, Sola I, Marti-
Fabregas J, Bonfill Cosp X. Citicoline for treating people with
acute ischemic stroke. Cochrane Database of Systematic
Reviews 2020, Issue 8. Art. No.: CD013066.

DOI: 10.1002/14651858.CD013066.pub2.

www.eprajournals.com | Journal DOl URL: https://doi.org/10.36713/epra2013


http://www.eprajournals.com/
https://www.recimundo.com/index.php/es/article/view/658

ISSN (Online): 2455-3662

‘.ss EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal
Volume: 8| Issue: 9| September 2022|| Journal DOI: 10.36713 /epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Zonneveld TP, Richard E, Vergouwen MDI, Nederkoorn PJ,
de Haan R, Roos YBWEM, Kruyt ND. Blood pressure-
lowering treatment for preventing recurrent stroke, major
vascular events, and dementia in patients with a history of
stroke or transient ischaemic attack. Cochrane Database of
Systematic Reviews 2018, Issue 7. Art. No.: CD007858. DOI:
10.1002/14651858.CD007858.pub2

Castilla Guerra L, Fernandez Moreno M.C., Jiménez
Hernandez M.D. Ramirez Gurruchaga P., Colmenero
Camacho M.A., Trends in the use of statins after ischaemic
stroke: have we changed our clinical practice?, Neurology,
2020, https://doi.org/10.1016/j.nrl.2020.03.002.

Boncoraglio G, Ranieri M, Bersano A, Parati EA, Del
Giovane C. Stem cell transplantation for ischemic stroke.
Cochrane Database of Systematic Reviews 2019, Issue 5. Art.
No.: CD007231. DOI: 10.1002/14651858.CD007231.pub3
Brady MC, Kelly H, Godwin J, Enderby P, Campbell P.
Speech and language therapy for aphasia following stroke.
Cochrane Database of Systematic Reviews 2016, Issue 6. Art.
No.: CD000425. DOI: 10.1002/14651858.CD000425.pub4
Langhorne P, Ramachandra S. Organised inpatient (stroke
unit) care for stroke: network meta-analysis. Cochrane
Database of Systematic Reviews 2020, Issue 4. Art. No.:
CD000197. DOI: 10.1002/14651858.CD000197.pub4.
Barclay RE, Stevenson TJ, Poluha W, Semenko B, Schubert J.
Mental practice for treating upper extremity deficits in
individuals with hemiparesis after stroke. Cochrane Database
of Systematic Reviews 2020, Issue 5. Art. No.: CD005950.
DOI: 10.1002/14651858.CD005950.pubb.

Mehrholz J, Pohl M, Platz T, Kugler J, Elsner B.
Electromechanical and robot-assisted arm training for
improving activities of daily living, arm function, and arm
muscle strength after stroke. Cochrane Database of
Systematic Reviews 2018, Issue 9. Art. No.: CD006876. DOI:
10.1002/14651858.CD006876.pub5

Mehrholz J, Thomas S, Kugler J, Pohl M, Elsner B.
Electromechanical-assisted training for walking after stroke.
Cochrane Database of Systematic Reviews 2020, Issue 10.
Art. No.: CD006185.

DOI: 10.1002/14651858.CD006185.pubb.

Thieme H, Morkisch N, Mehrholz J, Pohl M, Behrens J,
Borgetto B, Dohle C. Mirror therapy for improving motor
function after stroke. Cochrane Database of Systematic
Reviews 2018, Issue 7. Art. No.: CD008449.

DOI: 10.1002/14651858.CD008449.pub3

Silva S, Borges LRDM, Santiago L, Lucena L, Lindquist AR,
Ribeiro T. Motor imagery for gait rehabilitation after stroke.
Cochrane Database of Systematic Reviews 2020, Issue 9. Art.
No.: CD013019. DOI: 10.1002/14651858.CD013019.pub2.
Saunders DH, Sanderson M, Hayes S, Johnson L, Kramer S,
Carter DD, Jarvis H, Brazzelli M, Mead GE. Physical fitness
training for stroke patients. Cochrane Database of Systematic
Reviews 2020, Issue 3. Art. No.: CD003316.

DOI: 10.1002/14651858.CD003316.pub7

Gibson E, KohC-L, EamesS, BennettS, ScottAM,
HoffmannTC.Occupational therapy for cognitive impairment
in stroke patients. Cochrane Database of Systematic Reviews
2022, Issue 3. Art. No.: CD006430.

DOI: 10.1002/14651858.CD006430.pub3.

English C, Hillier SL, Lynch EA. Circuit class therapy for
improving mobility after stroke. Cochrane Database of
Systematic Reviews 2017, Issue 6. Art. No.: CD007513. DOI:
10.1002/14651858.CD007513.pub3

Corbetta D, Sirtori V, Castellini G, Moja L, Gatti R.
Constraint-induced movement therapy for upper extremities in

€ 2022 EPRA IUMR |

30.

people with stroke. Cochrane Database of Systematic Reviews
2015, Issue 10. Art. No.: CD004433.

DOI: 10.1002/14651858.CD004433.pub3

Bridgwood B, Lager KE, Mistri AK, Khunti K, Wilson AD,
Modi P. Interventions for improving modifiable risk factor
control in the secondary prevention of stroke. Cochrane
Database of Systematic Reviews 2018, Issue 5. Art. No.:
CD009103.

DOI: 10.1002/14651858.CD009103.pub3

www.eprajournals.com | Journal DOl URL: https://doi.org/10.36713/epra2013


http://www.eprajournals.com/

